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ABSTRACT
This paper focus on the assessment of the social 
dimension of electricity planning, resourcing to 
participative methodologies. A guide for interviewing 
power systems experts, covering a wide range of themes
is presented. The guide focus on evolution of electricity 
consumption and supply according to each type of 
technology, driving forces among emerging 
technologies, energy policy, the relevance of sustainable 
development among institutions and markets and, 
finally, a first impression on the relevance of social 
impacts for candidate technologies. The main aim of the 
methodology is to gather discourses among experts and 
try to understand the connection between narratives and 
their consequences on the best scenarios under the 
social point of view. Therefore, the interview uses both 
quantitative and qualitative questions. The former are 
used for creating electricity generation scenarios within 
a 10 year range, while the latter aim at gathering each 
position’s underlying explanations, which will be useful
for cluster analysis in future work. The results presented 
in this paper refer to interviews which took place among 
the members of the working group of the project 
“Sustainable Electricity Power Planning”.
INTRODUCTION
In 1997, the Kyoto Protocol was adopted. One decade 
later, the European Union proposed the so-called “20-
20-20” package, which goals are (i) to cut in greenhouse 
gases (GHG) emissions to at least 20% below the 1990 
levels, (ii) to reach 20% of renewables share in the 
energy mix and (iii) to cut 20% in primary energy 
consumption, until 2020. The electricity sector is of 
major importance for the energy decision makers, as it 
accounts with, roughly 20% of the total energy 
consumed in the aggregate of the 27 countries of the EU
(Data retrieved from 
http://epp.eurostat.ec.europa.eu/portal/page/portal/energ
y/introduction). Also, it still relies mainly on fossil fuel 
power plants responsible for high GHG emissions. 
Besides the fact that some of these older power plants 
are to be decommissioned within the next decade, the 
consumption of energy is also expected to increase 
around 15% during this period (European Commission, 
2008). Therefore, replacing and installing new power 
plants must involve decisions integrating the social, 
economic and environmental concerns, or in other 
words, sustainable electricity power planning is a key 
issue for all the EU members.
The EU members also follow the so-called EU 
Sustainable Development Strategy (EUSDS), which 
underlines the importance of the social concerns, 
besides the economic and environmental ones. Given 
the complexity and the importance of the electricity 
sector, new planning models have to be formulated 
addressing these concerns.
In a previous work, the authors surveyed papers 
addressing social concerns in power systems decision-
making (Ribeiro et al. 2011). Among these papers,
several relied on expert participation; however only one 
of them (Kowalski, et al., 2009) used that knowledge to 
create scenarios.
According to Maitima (2007), scenarios are “statements 
that paint a broad but relatively shallow picture of 
possible futures” and are traditionally regarded as a 
powerful tool for long-term planning. Holland (2007) 
argues that scenario analysis can be used to analyse 
major changes in strategic direction. Given all the 
institutional changes, in the past years, of the electricity 
sector (liberalization, feed-in tariffs, national plans for 
hydropower, an ever growing increase in renewables 
share, among others) this scenario analysis can supply 
valuable information to be included in power system 
planning.
This study presents an ongoing research project based 
on interviews with experts focusing on future electricity 
scenarios. Thus, the main objectives of the interviews 
are: (i) to formulate more likely to happen scenarios 
according to the experts views, (ii) to formulate the 
most desirable scenario, according to social criteria and 
their relative (therefore subjective) importance (iii) to 
collect experts opinions on institutional and 
technological driving forces for the electricity sector.
The Portuguese electricity sector context is presented in 
Section 2 and the guide for the interviews is described 
in Section 3. The results obtained with a pilot group are 
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presented in Section 4, followed by conclusions and 
guidelines for future work in Section 5.
THE PORTUGUESE ELECTRICITY SECTOR
Portugal stands as a strongly energy dependent country, 
having imported 83.3% of its total primary energy in 
2008 (Data retrieved from 
http://epp.eurostat.ec.europa.eu/portal/page/portal/energ
y/introduction). 
The Portuguese electricity power generation can be 
described in short: coal serves as base load due to its 
technological nature (long startup and shutdown times), 
whereas combined cycle gas plants cover also base and 
peak demand, along with hydropower. Installed wind 
power capacity has increased lately and due to its nature 
it is not dispatchable. The dependency on hydropower 
can be noted when comparing wet and dry years: in 
2003 (a wet year) the hydro electricity production was 
16TWh, whereas 2005 (dry) was 5TWh (Data retrieved 
from 
http://epp.eurostat.ec.europa.eu/portal/page/portal/energ
y/introduction). Hydropower covered 11% of the total 
electricity consumption in the dry year, and 37% in the 
wet one (own elaboration of data from 
http://epp.eurostat.ec.europa.eu/portal/page/portal/energ
y/introduction). 
The electricity production is divided in two regimes: the 
ordinary regime competing in market (traditional 
sources like thermal and large hydro) and special regime 
production (SRP) paid according to feed-in tariffs 
(endogenous and renewable energy sources).
Figure 1 gives details on the production of energy in 
2010 by source, and also the importation ratio. It should 
be taken into account that 2010 may be considered a wet 
year, resulting than in hydroelectricity generation above 
the average.
Figure 1: Production of Electricity in Portugal, 2010 
(Source: own elaboration from www.ren.pt data)
In 2000, the SRP represented 10% of the total energy 
produced. This value reached 33.9% in 2010. Wind 
power increase represented the most important 
contribution to this new SRP shares, along with “other 
cogeneration” (mainly at industries level)).
Figure 2: Evolution of the Special Regime Production in 
Portugal (Source: own elaboration from www.dgeg.pt)
THE INTERVIEW GUIDE
The interviews referred in this paper took place during 
March 2011. A pilot group was prepared and 
researchers involved in the project Sustainable 
Electricity Power Planning (http://sepp.dps.uminho.pt/)
were included in this fist approach. The main objective 
was the interview guide validation but is also possible 
already to test the dissimilarities among the 
respondents’ perceptions.
The guide is divided in eight sections, as follows.
Presentation of the Project. A brief introduction to the 
Sustainable Electricity Power Planning project is made, 
as well as the purposes of the interview. The same 
information is to be used when contacting the experts in 
future work, in order to trigger either their enthusiasm 
or unwillingness to participate.
Electricity Consumption Ratio. How will the 
electricity consumption evolve in Portugal within the 
next 10 years? What reasoning is behind that 
perception? Official estimates by REN (Portuguese 
Transmission System Operator) are given. It is also 
asked whether the electric vehicles will influence these 
numbers.
Evolution of the Supply. Given the data presented in 
Figure 1, perceptions on the most probable scenario in 
10 years are asked. The REN forecasts for 2020 are also 
presented. Evolution on the import ratio, and driving 
forces, are also asked. The possibility of having nuclear 
power in the mix, and respective share are also asked.
Evolution of the Special Regime Production (SRP).
This and the last section were separated to avoid an 
information overload in each section. Main driving 
forces at technological level are asked. Perceptions are 
also asked on mature technologies which could be 
further implemented and become relevant.
Sustainable Development now and in the future:
Some social sustainable development definitions are 
given, and the European Sustainable Development 
Strategy is presented. Perceptions on the importance of 
the theme are asked, for now and for the future. 
Examples of economic and environmental tools are 
named. Tools suitable for optimization under the social 
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point of view are asked, as well the relevance of 
choosing to do so.
Social Impacts Associated With Each Technology.
Too much information would have to be asked in order 
to have a complete picture of social impacts associated 
with each technology. Also, it is still not clear whether 
the list of presented impacts is complete, so the 
interviewees are told that a more complete or even 
alternative method would have to be presented in a 
subsequent phase of the project. So, the interviewer 
mentions all the impacts that were collected in previous 
literature review, and asks if some further impacts are 
missing. Thus, for each impact, the relative importance 
is asked. The more important impacts (either positive or 
negative) variations are asked for the different 
technologies. The conversations are recorded, and it is 
expected that some patterns arise in the narratives.
Best “Social Scenario for 2020”. The interviewee must 
now construct a supply scenario according to the 
perception of what he mentioned that was important in 
strictly social terms. The interviewee is told that 
uninstalling power is possible – for example “shut down 
the coal power plants” – as long he feels that all the 
conditions of delivering the entire load are met. From 
these topics it will hopefully be possible to understand 
relations of discourses and shares of energy per 
technology.
Energy Policy. This topic covers the opinion on the 
possibility for renewable sources to become competitive 
outside any kind of tariffs or subsidies. A thought on 
actual policies is asked, as well as if the “Social Best 
Scenario for 2020” would be possible in this context.
RESULTS
We present now an overview of the most relevant 
results. For more detailed data, see Appendix.
Evolution of the consumption and production
There is a divergence among the responses about the 
evolution of the expected load. Half of the respondents 
believe that the annual growth rate of 4,4% (estimated 
by REN) is to be met, while the others, referring 
explicitly the uncertainties related to the future of the 
crisis and consequences on the industry, remain less 
optimistic and have given lower values (2%, 2,5% and 
3%). While REN expects the consumption in 2020 to be 
80 TWh, our results point to the arithmetic mean (X) of 
73.87 TWh, with standard TWh; 
which is translated to a growth ratio with X = 3.45% 
and = 1.087%.
Only two respondents believe that the import ratio is 
expected to rise in absolute (TWh) numbers, but 
everyone expects it to be equal or lower than the relative 
ratio of 2010, which was 5%. 
Figure 3 values are in relative numbers (i.e. relative to 
each column load forecast). Absolute numbers of 
expected electricity production can be found in 
Appendix.
All the collected opinions agree that SRP will increase 
both in absolute and relative numbers, when compared 
to 2010 values. The arithmetic mean for the relative 
values is 51%, which lies between the REN scenarios 
(46% and 54% in the reference and 20-20-20 scenarios, 
respectively). In terms of absolute numbers, we 
obtained X=37,6TWh with =4,4%.
If compared to a regular year in terms of hydraulicity 
the large hydro production all the responses point a 
slight increase in the large hydro production absolute 
numbers (from 11,7 TWh to X=14.9 TWh and =0.89) 
and decrease in relative terms (24% in 2010, and 2020 
forecast X=20,2% with =2,1%).
Both REN’s scenarios point 15% (12TWh) of coal 
production, but intereviews results were fairly lower: 
8,1TWh (10,9%) and =2,2 TWh (2,14%).
Natural gas is very volatile in REN’s forecasts, with a 
share of 12% in 20-20-20 and 21% in Reference 
scenarios. The interviews results pointed to X=11,2 
TWh (14,9%) and =3,98 TWh (4,5%).
Figure 3: Energy Production Shares depending on 
Technologies. 2010 values, REN’s Scenarios and 
Interviewee’s Perspectives
The interviewees believe that nuclear power is 
definitely not going to be an option: planning and 
building a nuclear power plant takes 10 years, which is 
the forecasted period (B, C and F) and although some 
pressure groups are trying to implement it (B), there is 
not yet public debate over this issue (A). The recent 
Fukushima disaster and its unpredictable consequences 
are having a negative influence in public opinion (C), 
although historically, building one single large 
hydropower plant probable killed more workers than 
nuclear power plants in its history (F).
The electrical vehicles will remain either as marginal 
within ten years (B, E, F) or may contribute to a small 
but not negligible increase in the annual load (A, C, D) 
especially in off-peak hours (C).
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We could resume our average results (with normalized 
values) as follows: thermal power (coal plus natural gas) 
to decrease from 33% in 2010 to 26% in 2020 while 
some new hydropower is produced but the relative share 
diminishes almost 5%; these reduction factors are 
compensated by SRP. In absolute numbers, most of the 
uncertainty is the value of the SRP ( =4.4 TWh) 
followed by natural gas ( =4 TWh).
The expected SRP production for 2010 and 2020, in 
relative terms of each respondent’s total SRP forecast, is 
presented in Figure 4.
If we average the absolute results from the interviews, 
the SRP in 2020 would e double the 2010 value (17.8 
TWh to 37.3 TWh, =4.39). Most of the uncertainty 
comes from wind power, which will still be leading, 
with a share close to the one in 2010 (from 50.1% to 
X=48%, =7%). Non-renewable cogeneration explains 
some variation, with =6.3% and X=19%. 
Photovoltaic’s received some contradictory results, 
either being considered not to increase at all (A) or to 
increase 15 times its amount of energy produced (F) 
which gave results to =1.24 TWh. Still, its share is 
never foreseeable to be greater than 8% of the SRP and 
could be as small as 0,6%. 
The only “new” technology mentioned was solar 
thermal (B, C and F), never exceeding 500 GWh, or 
1.3%. B and C pointed that photovoltaics would 
produce as much as solar thermal. 
Figure 4: Shares of Special Regime Production in 2010 
and what Interviewees’ Expect for 2020
Social sustainability and the “social best” scenario
Sustainable Development is gaining recognition but 
mainly at environmental level (A, B, C). All the 
interviewees are optimistic about the relevance of the 
concept in the near future.
It is very difficult to separate the social and the 
economic dimensions of Sustainable Development (A, 
B, D, and E). Therefore, some reward mechanisms 
should be implemented every time a project of 
electricity generation is to be done, as it happens with 
wind power projects, whereas certain amount of money 
is to be invested in the nearby communities (A, E). 
The analysis of externalities (e.g. the ExternE project) 
and their valuation may find values for calculating 
subsidies or at least to make the problem possible to be 
optimized when minimizing the total costs (A, B). There 
is not a foreseeable international (or at least European) 
agreement for the social dimension as there was for the 
environmental one, i.e. the carbon market, because often 
the impacts are more regional or local (A).
Decision-makers should rely on Multi-Criteria Decision 
Making, in the view of C, which leads definitely to a 
difficult task given the economic dimension within the 
social choice: Willingness-to-Pay methodology should 
be used to address trade-offs, although when the 
economic conjuncture is going through difficult times it 
is rather probable that most of the population is not 
willing to pay more on short term on the electricity bill 
(C).
The central planning authorities should favor the 
poorest regions when planning, having in mind a 
redistribution of wealth within the countries, which
brings cohesion and avoids migration, an important 
issue at least for Portugal (D).
Public opinion studies and the variability of opinions 
after the implementation of information campaigns can 
be valuable for a central planner, but the collision with 
the economic dimension is inevitable (E).
Job creation appears to be a good thing at first sight but, 
according to F, a simple example proves how can be 
arguable: company X and Y have the same initial 
investment, as well as operation and maintenance costs 
and sell electricity at the same price; the only difference 
is that X employs 10 workers, whereas Y employs 100. 
“It is true that the total profit is split, in company Y, 
among a greater quantity of people, but at the same time 
the workers are not being productive in other 
companies, where they could be creating more value for 
the whole society” (F).
Next the “Social Best” scenario is presented in relative 
values (to each interviewee’s forecast of load). We try 
to identify, in the discourse of the interviewees, the 
driving forces which led to the results. In Appendix it is 
possible to find the results for each interviewee in 
separate.
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Figure 5: Social Best Scenario for 2020
A brief resume of the average results can be: 
comparatively to 2010 values there is the general idea to 
see an increase on wind power (17% to X=22.6%) and 
total hydro, i.e. large plus SRP (from 26.6% to 
X=34.3%) for a social best scenario. This increase 
(+13.2%) is mainly compensated by the loss of 
generation in thermal units (-13.3%): interviewees 
appear to wish coal and natural gas to fall from 13% and 
20%, respectively, in 2010, to X=6.3% and 13.7%. 
Most interviewees believe that the import ratio, should 
decrease in a social best scenario and rather become 
negative with an average result of exporting 3%, rather 
than importing 5% as in 2010. This implies that 
increasing electricity generation besides the natural 
evolution of electricity consumption would be required. 
There is a common idea that increasing SRP renewables 
would lead to social best scenarios: solar (PV and solar 
thermal) together with biomass and renewable 
cogeneration, represented 4.8% in 2010 and X=15.7% 
was obtained as social optimal value in 2020.
The most contradictory answers are related to natural 
gas, for which the standard deviation was 9.1%.
The set of criteria related to the social impacts of 
electricity generation technologies presented to the 
interviewees included: 1. Visual intrusion, 2. Public 
health harm, 3. Direct job creation, 4. Indirect job 
creation, 5. Energetic independence, 6. Investment, 7. 
Social cohesion, 8. Income by land use, 9. Noise, 10. 
Road construction on remote places, 11. Resource 
management, 12. Development of rural areas, 13. Solid 
waste production, 14. Envolvment of local actors in the 
project.
The interviewees felt that no additional criteria was 
missing (according to E, impacts on ecosystems could 
be included, but that can also be considered more an 
environmental problem than a social one).Each 
discourses towards the criteria will be described next.
A: Optimal social scenario is somewhere near REN’s 
20-20-20.Thermal units would lose relative weight 
because A very clearly stated that energetic 
independence is definitely the most important criterion: 
coal is maintained, whereas natural gas would be 
reduced also in absolute numbers (it is yet utopian to 
believe we can quit thermal units). SRP is the same as 
the 20-20-20 scenario, while hydro, instead 19%, is 
pointed to be 32%. SRP, photovoltaics, biomass and 
renewable cogeneration result in 14% where they 
represented 4.8%. Exporting 5% becomes possible. 
Both direct and indirect job production are very relevant 
criteria, being the latter the one in which renewables 
have higher impact (A mentioned the Portuguese wind 
power cluster as “very important at the economic 
level”). Although dams and wind turbines have high 
visual impacts, this is considered not to be a relevant 
issue, which can perhaps gain significance when the 
wind share grows much higher. Investment is seen as a 
very relevant criteria but it is less crucial than energetic 
independence. On the rest of the criteria, a positive note 
on biomass was mentioned on several criteria, even if 
none of them was considered to be as crucial as the 
already mentioned before: income of land use (very 
positive for wind power also), road building, resource 
management (better use of forest) and rural areas 
development.
B: Optimal scenario uninstalls all the coal power and
favours instead 26% of large hydro power production 
and 8% SRP hydro, which must be combined with large 
wind energy production (31%).  Biomass can cover 7% 
of the whole production, and renewable cogeneration 
14%. Natural gas covers naturally peak load, and is kept 
on 5%. Exporting 5% becomes possible, given the large 
wind power installed and it is very subject to vary from 
year to year due to the high dependence on hydro 
power.
Among the criteria, both energy independence and job 
(direct and indirect) play a major role for what can be 
seen as public investment (even if assuming the form of 
subsidies) to recover from the crisis in long term. 
Resource management, combined with income from 
land use can be used in a national plan for biomass to 
avoid migration and develop rural areas, assuming 
ultimately the form of a geographical distribution of
wealth. The rest of the criteria are irrelevant.
C: Best social scenario is clearly headed towards SRP, 
which assume 65% of the whole production. Both coal 
and natural gas contribute with 5% of the total 
production, and large hydro 25%. Within the SRP, wind 
power leads with 24%, followed by other cogeneration 
with 13%. Solar power assumes 10% equally split 
between solar and photovoltaics. It implies a null import 
ratio.
Indirect job creation is very relevant and the Portuguese 
wind power cluster, with its very positive associated 
economic effects, was mentioned. Energetic 
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independence is not seen as a key issue, since Portugal 
produces much of its own electricity. Social cohesion 
can be important for renewables, since they generate a 
very positive effect in mentality in the whole 
population. Land use income is seen as a key criterion 
for implementing distributed power plants such as 
biomass and wind power. Forest management is very 
important for other issues such as fires that disturb 
Portugal every summer, therefore positive for biomass.
D: Best social scenario involves no coal power 
generation, but natural gas receives a boost, for 29% 
(hence the high value for standard deviation on natural 
gas). Large hydro power production would assume 34% 
of the consumption, and SRP remains unchanged with 
34%, wind power having a share of 18%. Biomass 
receives a boost, and would be up to 4%. Import ratio is 
diminished to 2%.
Job creation is very important, both in direct and 
indirect terms, and thermal units have more operation 
and maintenance than renewable ones. Given the 
endogenous resources (mainly hydro and wind) it is 
possible for Portugal to balance the net imports with 
exports; on the other hand we are committed to the 20-
20-20 objectives and we should try to accomplish them. 
However, there must not be an obsession with the so-
called “independence” since we are in a common 
market with Spain and if Spanish companies produce 
cheaper electricity, it is normal that the market favors 
them. Investment can be used to develop rural areas, 
being land income a very important criterion for 
renewables, mainly large hydro, wind and biomass.
E: In the best social scenario, coal and gas both play 
smaller role than in 2010 (total in 2010 was 33%, and 
social best would be 26%); large hydro deserves a 
similar share and 5% import gives place to 2.5% export, 
which implies a rise in SRP from 34% to 51%, mainly 
driven by hydro, biomass and photovoltaics (however 
when referring to absolute values and not shares, wind 
power has the most significant rise).
Direct jobs are probably overestimated for renewables, 
since most of them do not require much of operation 
and maintenance (large hydro, wind, solar, and so on), 
and indirect jobs probably are created in other countries 
(R&D and industrial production). Energetic 
independence is very important and must be fought over 
long term planning. Investment is high for renewables 
but if they are not implemented they will not be able to 
penetrate the markets, thus research and subsidies are 
still needed to compensate the higher costs. It is very 
important to use unproductive land, in underdeveloped 
areas, in a way it favors locals, as it happens with wind 
power currently. Building accesses, together with 
resource management is important in biomass, in a way 
that can be helpful to fight fires.
F: The best social scenario concentrates 11% in coal, 
17% in natural gas and 32% in large hydro. Given the 
high share of SRP (46%) the resulting export can result 
in 5%. Wind power should lead with 21%, solar power 
(mostly photovoltaics) should achieve 4.4%, biomass 
3%, renewable cogeneration 6.25% and SRP hydro 5%.
As mentioned before, job creation can actually be bad 
for overall country productivity, and this is the main 
divergence from this interviewee and the others 
(although F recognizes that during a crisis this could act 
as a lever…). Investment is a very relevant criterion 
and, even if renewables are more expensive, they should 
be seen from the long-term return point of view (which 
is connected to energetic independence) and it is a very 
complex issue to analyze.
Next question was about the competitiveness of SRP in 
10 years, i.e. if they can be installed without being paid 
according to feed-in-tariffs. Each respondent except D 
believe that wind power will become competitive, since 
it is receiving massive investment in Europe, which 
allows economies of scale; R&D has been lowering 
turbine and tower production prices per energy 
generated. Therefore, in 10 years, it will be installed at a 
price which could be said “competitive”: B points that 
this happens by lowering the feed-in tariff to the 
average consumer price and not by competing in the 
market, since wind power is not dispatchable. However, 
given the decentralized character of wind power, C 
points out that extending the transmission grid will still 
have high costs. C expects solar power to lower 
significantly its costs in 10 years, but probably not 
enough to become competitive. D does not think any of 
the SRP will become competitive. E and F think that 
probably non-renewable cogeneration could be used 
without feed-in tariffs.
The last question was basically “how real is your social 
optimal scenario with the current feed-in tariffs”. C, B 
and F believe that their scenarios are not feasible mainly 
because biomass would require more incentives (a 
solution would be to articulate mechanisms with ones 
which favor a better forest management). B pointed out 
that his wind power values are way too high. A thinks 
that the social best is too optimistic towards renewables’ 
shares. D and E think his social best scenario is realistic.
CONCLUSIONS AND FURTHER RESEARCH
This paper used input from researchers currently 
working on the Sustainable Electricity Power Planning 
project, in order to validate the interview guide for the 
Portuguese power sector experts in the near future. 
Further interviews will permit a more profound result
analysis and, from their aggregation, some patterns in 
the results will arise, which make clusters possible 
(Tapio 2005). For now, we used only averaged results 
and analysed divergence by standard deviation.
There is a divergence of opinions in the annual growth 
rate of electricity consumption and this affects all the 
subsequent results. For all the respondents the expected 
annual growth rate for electricity consumption in 
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Portugal is somewhere between 2% and 4,4%. All the 
interviewees agree that, in a 10 year range, SRP will 
increase and about half of the energy consumed in 
Portugal will come from these sources. Much of 
uncertainty lies in the values for natural gas, which is 
also evident from the two REN scenarios. There is 
overall agreement towards hydro power generation, 
which will represent about 20% of the total electricity 
generation in Portugal in 2020 Also, every interviewee 
agree that the importation ratio will not rise in 2020. 
Wind power will still dominate among SRP with a share 
closer than the one it has today (around 50% of SRP). 
Cogeneration will have about the same share as in 2010, 
with renewable cogeneration increasing slightly more 
than non-renewable.
As for what could be the best option from the social 
sustainability point of view, interviewees share some 
perceptions, namely the need to fight migration from 
rural and underdeveloped areas, where investment and 
land income become crucial. The energy types which 
are assumed to be key factors for the sustainability 
objectives are renewables in general (SRP and large 
hydro) with particular emphasis on wind and biomass. 
Also, it becomes evident that the higher the SRP share, 
the higher is the expected exportation of electricity and 
the lower is the expected production of thermal groups 
(natural gas and coal). 
Comparing the average results of the expected 
production for 2020 and the social best scenario, the 
biggest difference is hydro power (20,2% in the former, 
29% in the latter), whereas SRP are close to each other 
(expected 51%, social best 53.8%). Expected import 
share is 3% and the social best scenario corresponds to 
an exportation share of 2.6%.
For the social best scenario, every interviewee expects 
coal power share to become lower and, all but one of the 
interviewees, believe natural gas power share should be 
lower than its actual, too.
Within the SRP, it was found that the share of wind 
power is expected to surpass the social optimum (25% 
against 23%). Biomass, photovoltaics and solar thermal 
are the key technologies that somehow compensate this 
lower wind power share for the average social best 
scenario.
No impacts were seen as missing, except impact on 
ecosystems rather than just forest management. Some of 
the chosen criteria were seen as rather unimportant: 
visual impact appears to be only relevant for one 
interviewee and just in case that wind power keeps 
growing at the present rate. None of the technologies for 
electricity generation is assumed to be heavily harmful 
for public health. Social cohesion is seen as no 
important at all for all the interviewees except but one, 
which saw in it the opportunity for changing 
mentalities. Noise should not be annoying, except for
people which can live near a wind park, which does not 
happen often. The possibility of building access to 
remote places seems to be relatively unimportant but 
beneficial, according to the obtained responses. 
Resource management, development of rural areas and 
land income are related with each other, and can 
compensate higher investments given its redistribution 
of wealth effect. Solid waste seems to be a relevant 
matter for nuclear power. Involvement of local actors in 
the decision making process would only happen in 
cooperatives and appears very much the same as social 
cohesion.
The main divergence among the answers relates to job 
creation, which could be adverse from the country’s 
productivity point of view (one interviewee), contrarily 
to the other five interviewees who believe that it also 
contributes for redistribution of wealth, which they saw 
definitely as a key to sustainability. Wind power and 
non-renewable cogeneration are the technologies 
believed to survive in 10 years without subsidies, but 
not by general agreement. Social scenarios are mostly 
seen as feasible within the frame of current feed-in-
tariffs, except perhaps for high biomass rate which 
could be somehow complemented by other strategies. 
The project will now proceed with further interviews 
targeting energy experts that although being directly 
involve in the thematic are not necessarily related to this 
project. The idea is to add additional insights to the 
results in order to detect patterns and resource to some 
statistical analysis of the results, although not 
envisaging yes the statistical representatives of the 
population. 
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Expected Production in TWh
2010 Referência REN 20-20-20 REN A B C D E F Average Std. Dev.
SRP 17,8 36,8 43,2 33,1 41,8 42,3 36,1 32,3 40,0 37,6 4,4
Coal 6,9 12,0 12,0 6,0 7,0 7,8 9,4 6,5 11,9 8,1 2,2
Natural Gas 10,4 16,8 9,6 6,0 7,0 13,3 16,5 11,6 12,7 11,2 4,0
LargeHydro 14,3 14,4 15,2 15,1 13,9 14,9 16,5 14,2 14,6 14,9 0,9
Import 2,6 3,2 3,7 1,6 1,6 2,0 0,8 2,1 1,1
Normalized
2010 Referência REN 20-20-20 REN A B C D E F Average Std. Dev.
SRP 34% 46% 54% 52% 57% 53% 45% 49% 50% 51% 4,1%
Coal 13% 15% 15% 10% 10% 10% 12% 10% 15% 11% 2,1%
Natural Gas 20% 21% 12% 10% 10% 17% 21% 17% 16% 15% 4,5%
LargeHydro 28% 18% 19% 24% 19% 19% 21% 21% 18% 20% 2,1%
Import 5% 5% 5% 2% 2% 3% 1% 3% 1,7%
SRP in TWh
2010 A B C D E F Average stddev
Renew. Cogen. 1,7 2,8 6,3 5,5 3,0 3,1 5,0 4,3 1,5
Non-Ren. Cogen. 4,5 5,5 7,0 10,0 10,5 5,6 4,5 7,2 2,5
Wind 8,9 20,0 18,0 20,0 17,6 12,9 20,0 18,1 2,8
Hydro SRP 1,4 2,0 5,0 4,3 3,0 4,5 4,0 3,8 1,1
RSU 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,0
Biomass 0,6 2,0 4,0 1,2 0,9 3,0 2,5 2,3 1,2
Biogas 0,1 0,1 0,1 0,1 0,1 0,3 0,1 0,1 0,1
Photovoltaics 0,2 0,2 0,5 0,4 0,5 2,5 3,0 1,2 1,2
Solar Thermal 0,0 0,0 0,5 0,4 0,0 0,0 0,5 0,0 0,3
Normalized SRP
2010 A B C D E F Average stddev
Renew. Cogen. 10% 8% 15% 13% 8% 10% 13% 11% 2,7%
Non-Ren. Cogen. 25% 17% 17% 24% 29% 17% 11% 19% 6,3%
Wind 50% 60% 43% 47% 49% 40% 50% 48% 7,1%
Hydro SRP 8% 6% 12% 10% 8% 14% 10% 10% 2,8%
RSU 3% 1% 1% 1% 1% 1% 1% 1% 0,1%
Biomass 3% 6% 10% 3% 2% 9% 6% 6% 3,0%
Biogas 1% 0% 0% 0% 0% 1% 0% 0% 0,2%
Photovoltaics 1% 1% 1% 1% 1% 8% 8% 3% 3,4%
Solar Thermal 0% 0% 1% 1% 0% 0% 1% 1% 0,6%
Social Optimal (TWh)
2010 A B C D E F Average stddev
Coal 6,9 7,0 0,0 4,0 0,0 7,0 8,8 4,5 3,8
Natural Gas 10,4 7,0 4,0 4,0 23,0 10,5 14,1 10,4 7,3
LargeHydro 14,3 21,0 20,2 20,0 26,9 17,5 26,5 22,0 3,8
Renew. Cogen. 1,7 2,9 10,5 4,0 2,0 3,2 5,3 4,6 3,1
OtherCogen. 4,5 5,8 8,4 10,0 5,3 5,7 4,7 6,7 2,1
Wind 8,9 15,8 24,2 19,0 13,7 12,3 17,9 17,1 4,2
SRP Hydro 1,4 2,6 6,3 4,3 2,0 4,6 4,1 4,0 1,5
RSU 0,5 0,5 0,5 0,5 0,4 0,5 0,5 0,5 0,0
Biomass 0,6 4,2 5,7 4,3 2,9 3,8 2,6 3,9 1,1
Biogas 0,1 1,1 0,1 2,0 0,1 0,4 0,1 0,6 0,8
Photovoltaics 0,2 2,1 0,5 4,0 0,5 4,0 3,2 2,4 1,6
Solar Thermal 0,0 0,0 0,5 4,0 0,0 0,4 0,5 0,9 1,5
Import 2,6 -3,3 -3,9 0,0 1,6 -1,7 -4,2 -1,9 2,3
Social Optimal (Normalized)
2010 A B C D E F Average stddev
Coal 13% 11% 0% 5% 0% 11% 11% 6,3% 5,4%
Natural Gas 20% 11% 5% 5% 29% 15% 17% 13,7% 9,1%
LargeHydro 28% 32% 26% 25% 34% 26% 32% 29,0% 3,9%
Renew. Cogen. 3% 4% 14% 5% 3% 5% 6% 6,1% 3,9%
OtherCogen. 9% 9% 11% 13% 7% 8% 6% 8,8% 2,6%
Wind 17% 24% 31% 24% 18% 18% 21% 22,6% 5,1%
SRP Hydro 3% 4% 8% 5% 3% 7% 5% 5,3% 2,0%
RSU 1% 1% 1% 1% 1% 1% 1% 0,6% 0,1%
Biomass 1% 6% 7% 5% 4% 6% 3% 5,3% 1,6%
Biogas 0% 2% 0% 3% 0% 1% 0% 0,8% 1,0%
Photovoltaics 0% 3% 1% 5% 1% 6% 4% 3,2% 2,2%
Solar Thermal 0% 0% 1% 5% 0% 1% 1% 1,1% 1,9%
Import 5% -5% -5% 0% 2% -3% -5% -2,6% 3,0%
